Purpose: The author examined the influence of sentence type, clause order, and verb transitivity on the accuracy of children's past tense productions. All groups of children, but especially children with specific language impairment (SLI), were predicted to decrease accuracy as linguistic complexity increased. Method: The author elicited past tense productions in 2-clause sentences from 5-to 8-year-old children with SLI (n = 14) and their typically developing peers (n = 24). The target sentences varied in the type and obligatory nature of the second clause and the number of arguments. Results: On average, 85% of the responses across all groups and sentence types contained 2 clauses. Fewer 2-clause sentences were produced in the complement clause condition than in the other conditions. Sentence type and clause order, but not argument structure, influenced use of past tense. Children with SLI had a similar but less accurate profile as compared with the age-matched group. The younger mean length of utterance (MLU)-matched group reflected decreased accuracy with each additional source of linguistic complexity. Conclusions: Increased syntactic difficulty decreases use of morphology for all children, supporting the hypothesis that processing demands influence morphological accuracy. MLU-matched children, but not children with SLI, were more affected by changes in linguistic complexity. Further work on age-related changes in sentence production is necessary.
tense in particular persists into the early elementary school years (e.g., King & Fletcher, 1993) and can be observed under appropriate task demands into adolescence (Leonard, Miller, & Finneran, 2009) . It is worth pointing out that variable use is observed in both typically developing (TD) children and children with SLI, albeit for different time periods and to differing degrees (Goffman & Leonard, 2000) . Continued difficulty has implications for success in academic settings, given that morphological deficits often reappear in complex tasks such as producing written texts even after those same deficits have been resolved in spoken conversational language (Windsor, Scott, & Street, 2000) .
Whereas much attention has been given to the observed differences between TD children and children with SLI, less attention has been directed to the sources that might influence within child variability. The purpose of this study was to examine linguistic factors that may contribute to the variable use of grammatical morphology and to determine whether these factors affect children with and without SLI in similar ways. Working within a general processing framework of language production, I hypothesized that any increase in linguistic complexity would influence children with SLI to a greater degree than their TD peers and that the potential for errors as a result of increased processing demands would accumulate more rapidly as additional sources of complexity were included in the sentence. Specifically, I was interested in how changes in the syntactic planning unit (two coordinated main clauses, a main clause and an optional temporal clause, or a main clause and a complement clause), location of the clause within the sentence (first/ second), and number of arguments (transitive/intransitive) influenced the production of regular and irregular past tense.
Variability in Verb Morphology
Past tense production in children with SLI and their TD peers has been especially well studied. Some accounts of the deficits observed in children with SLI are based on the notion that these children have particular difficulty with the linguistic operations that underlie the use of tense and agreement morphology (e.g., unique checking constraint [UCC] ; Wexler, 1998 ; representation deficit for dependent relations [RDDR] ; van der Lely & Battell, 2003) . For instance, the UCC account claims that children know about tense and agreement but have difficulty checking both features and, thus, omit morphemes such as -ed or is in English. Other accounts are grounded in a more general processing approach and assume that working memory or processing speed deficits affect the acquisition of past tense (e.g., Ellis Weismer, Evans, & Hesketh, 1999; Miller, Kail, Leonard, & Tomblin, 2001 ).
Particularly consistent with the second approach, past tense production seems to be mediated by properties of the individual lexical item being inflected. Ranging from the type and token frequency of the individual verb (Albright & Hayes, 2003; Nicoladis, Palmer, & Marentette, 2007; Plunkett & Marchman, 1996) to the ease of inflecting a particular phonological form (Berko, 1958; Leonard, Davis, & Deevy, 2007; Marchman, Wulfeck, & Ellis Weismer, 1999; Marshall & van der Lely, 2006; Oetting & Horohov, 1997) or the facilitative role of prototypical lexical aspect (Bloom, Lifter, & Hafitz, 1980; Johnson & Fey, 2006; Shirai & Anderson, 1995) , word-level factors can facilitate or hinder the ability of TD children to use past tense. However, not all of these factors have the same influence on productions by children with SLI. For example, the accuracy of their productions is more affected than TD children's productions by the phonological form of the lexical item (Leonard et al., 2009 ) but is less affected by the lexical aspect of the word . Using a single case study of a child with SLI, Johnson and Morris (2007) demonstrated that phonological and aspectual factors influence tense production additively. In this one child, they observed 0% accuracy when a lexical item both ended in an obstruent coda and used nonprototypical lexical aspect, 33% accuracy when only one factor was included, and 100% accuracy when a continuant coda was used and the lexical aspect of the verb was facilitative. Typical 22-year-olds who were included in the study showed a less graded influence-accuracy declined only when the lexical item both ended in an obstruent coda and used nonprototypical lexical aspect. This case study suggests that children with SLI are more vulnerable to the demands created by the absence of facilitative lexical and phonological factors than their younger TD peers, but larger scale studies are required to verify this finding. Levelt (1994; e.g., Ellis Weismer & Hesketh, 1998; Guo, Tomblin & Samelson, 2008; Leonard et al., 2000) . In this model, sentence production proceeds incrementally, with grammatical morphology being among the last elements included in the process. To produce a sentence, the speaker first conceives of the message he or she wishes to convey and then selects lexical items. These lexical items are assigned to functional roles (case assignment) within the sentence based on event structure and attentional focus. Next, a sentence frame is selected that suits the lexical items and functional roles, and constituent assembly begins. It is at this point that inflectional morphemes are inserted into the sentence. Phonological encoding is the final step in the model, at which point production of the sentence is presumed to begin. It is important to point out here that incremental processing does not mean that the entire sentence is planned at each stage before proceeding to the next stage or before phonological encoding begins. Rather, there is evidence from pausing and hesitations in adults that planning occurs at the level of the phrase or clause (Holmes, 1988) . Furthermore, the way that speaking latency and utterance duration vary with planning load suggests that phonological encoding and production may begin before the entire utterance is completely formulated (Ferriera & Swets, 2002) . This widely adopted model provides a framework for understanding the components of sentence production. The value comes from its comprehensiveness and the fact that it provides a framework for thinking about ways that one sentence production component may influence another aspect of production.
Within this general framework, there is evidence from adult priming studies that more activated or more accessible elements lead to greater processing efficiency and influence production (Bock & Griffin, 2000) . Just as a more accessible message, a more activated syntactic frame, or more frequent lexical items each can lead to faster or more fluent responses due to decreased processing demands, a less accessible message, less frequent lexical items, or an increase in the number of functional roles to be assigned may each lead to an increase in processing demands. In adults and proficient language users, such a model may play out in terms of response time, latency to begin speaking, and fluency effects.
The model has been extended by other researchers to address other populations . In individuals who are not proficient language users (e.g., young children, individuals with language impairment) or who have other capacity limitations (e.g., individuals with aphasia), increases in processing demands may lead to decreases in accuracy for vulnerable elements within the sentence, such as morphology . In addition, an increase in hesitations or dysfluencies may also be observed, a disruption in production that is predicted more directly by the Bock and Levelt (1994) model (Rispoli & Hadley, 2001) . From the findings of Leonard and colleagues (2000, 2002) , I can infer that as more resources are devoted to the early process of formulation, the odds of an error somewhere within the sentence may increase. Leonard and colleagues (2000) demonstrated that the benefits of priming that accrue for the auxiliary (a function word) also accrue for simple past tense (-ed) despite the fact that most models of sentence production assume that inflection is retrieved early on as part of the sentence frame, prior to the ordering of lexical items and insertion of function words. Thus, the framework of the Bock and Levelt (1994) model-in combination with extensions of the model by Leonard and colleagues (2000, 2002) , which assume processing limitations and the influence of these limitations on both function words and bound inflectional morphology-can account for a myriad of factors that affect accuracy of morphological production. Increased processing demands related to lemma selection, thematic role assignment, or other early elements of the sentence production processes should lead to a higher likelihood that errors will occur in constituent assembly and, in particular, an increased likelihood of errors in tense and agreement production.
The integrity of this extension of the model is supported by research in which the manipulation of processing demands early in sentence planning affects morpheme production. Although the evidence previously cited comes from priming studies, there is also evidence that complexity influences sentence production without the use of a priming paradigm to increase the accessibility of the targets. For instance, Grela and Leonard (2000) elicited sentences using simple intransitive, transitive, and ditransitive verbs with and without a prepositional phrase from three groups of children: children with SLI, TD age matches, and TD children matched on mean length of utterance (MLU). They reasoned (a) that as argument structure complexity increased, so would processing load and (b) that auxiliary is, the most vulnerable element of the sentence, would be omitted. Although the overall error rate was higher for the children with SLI as compared with their age-and MLU-matched counterparts, both children with SLI and their MLU-matched peers were more likely to omit the auxiliary when producing sentences that required three arguments than when producing sentences that required only one or two arguments. Importantly, the addition of a prepositional phrase to lengthen the sentence did not influence the results, showing that it is the number of arguments, rather than overall sentence length, driving the findings. Age matches were unaffected by the argument structure manipulation and performed at ceiling in all conditions . These findings demonstrate that children with SLI are more affected than their TD age mates by increases in syntactic complexity. This result has been confirmed both in spontaneous language samples (Grela & Leonard, 1997) and cross-linguistically (Dutch: de Jong, 1999; French: Pizzioli & Schelstraete, 2008) . Thordardottir (2008) also considered the role of task demands on grammatical accuracy, but instead of focusing on the level of the sentence, she focused on the discourse context. Grammatical accuracy in conversational, narrative, and expository samples was considered for English-speaking school children with and without SLI. Both groups showed lower performance with verb morphology in the expository and narrative contexts than in the conversational contexts. Thus, in English, context appears to influence accurate production at multiple levels, even in children who are beyond the age of initial mastery.
Motivation for the Study Questions
In summary, the grammatical morpheme productions of children with SLI are sometimes more vulnerable to processing demands than those of their TD counterparts. In some studies, children with SLI do not capitalize on facilitative factors (e.g., prototypical lexical aspect) to the degree that same-age and younger TD peers do, whereas in other studies (e.g., phonotactic probability), children with SLI are more affected than either group of TD children. In still other studies, both children with SLI and children at a similar MLU level are affected to the same degree (e.g., argument structure).
This variety of relative performance may be due, in part, to the interaction between word-and sentencelevel factors. That is, a given word-level factor such as nonprototypical aspect may represent a higher processing load in a complex sentence structure than in a simple sentence structure. As of yet, it is not known how multiple linguistic factors interact with each other to influence sentence production in children. One might hypothesize that increased processing demands can accumulate throughout the sentence and that when a sufficient number of demands are placed on the production system, some elements will be lost. Thus, the production of a complement clause structure along with two or more arguments may combine to place larger than normal processing demands on the production system and cause the child to omit grammatical morphemes, even when production of a simpler complement clause structure or sentences that contain multiple arguments may not be problematic independently. Corroboration of the cumulative effects observed is necessary, given that the strongest evidence comes from a single case study of a child with SLI; TD children demonstrated cumulative effects only when both nonprototypical aspect and the final consonant of the lexical item were factors (Johnson & Morris, 2007) .
In the processing literature, work with children has focused almost exclusively on simple sentences, both in terms of priming studies (e.g., Leonard et al., 2000) and in terms of the manipulation of processing load via increased arguments within a sentence (e.g., . Inasmuch as syntactic complexity is a relevant factor influencing processing load, complex sentence frames should induce more difficulties with vulnerable elements in the production process than simple sentence frames. Furthermore, sentence frames that are divisible and can be planned in smaller units, such as coordinated sentences, may place fewer demands on the production system than sentences that function as a coherent whole (e.g., sentences containing complement clauses, in which the complement clause functions as an obligatory argument of the main verb; Holmes, 1988) . In fact, extant evidence suggests that complex sentences may constitute a particularly high processing load for children with SLI. These children are reported to use finite complement clauses and adverbial clauses later and with reduced frequency than would be expected for their age (Marinellie, 2004; Schuele & Dykes, 2005; Schuele & Wisman Weil, 2004) . Elicited production data also show that children with SLI produce fewer finite complement clauses than their TD peers who are the same age or who have the same expressive vocabulary skills. Furthermore, when they do produce the complement clauses, they make more errors, leaving out both verb-related morphemes and the optional complementizer that to a greater degree than do their peers (Owen & Leonard, 2006) . Overall, this would suggest that children with SLI have greater difficulty with and show a more protracted developmental course for complex syntax, although they are able to produce these sorts of sentences by early elementary school.
Although not designed to address the effect of sentence complexity on grammatical morpheme production, a study by Thordardottir (2008) provided indirect evidence of this effect. Recall that in that study, children with SLI produced less accurate verb morphology in narrative and expository discourse contexts than in conversational contexts. Importantly, the rate of complex sentences is higher in narrative and expository discourse than in conversational discourse (Nippold, Hesketh, Duthie, & Mansfield, 2005) . Therefore, sentence complexity may have contributed to these results.
In this study, I was interested in examining whether multiple types of linguistic complexity increase processing load in a cumulative fashion and whether children with SLI are affected by these processing demands to a greater degree than TD children. To that end, I elicited past tense forms from children in three different contexts. I chose past tense production because I anticipated that the morphophonological complexity associated with English past tense would be highly vulnerable to changes in processing load. Two potential sources of linguistic complexity were chosen: sentence type (coordinated, temporal adverbial, and finite complement) and verb transitivity (transitive and intransitive verbs). Based on sentence production work with adults, sentence type was expected to reflect different units of planning. Adults seem to plan coordinated clauses individually, pausing between each clause. In contrast, finite complement clauses seem to be planned with the main clause, presumably because the clause is an obligatory argument of the verb (Holmes, 1988) . Temporal adverbial clauses have not been tested directly but most likely would fall in between, given that the two clauses are syntactically dependent on the main clause, but the adverbial clause remains optional. The size of the unit that is being actively planned may influence the number of elements that have to be retrieved and held in working memory while the production operations proceed to speech. Thus, the number of arguments in a sentence should also affect the difficulty in producing the utterance, considering that this influences the number of lexical items that must be retrieved, assigned thematic roles, and held in working memory.
Hypotheses and Predictions
I hypothesized that linguistic complexity would accumulate over the course of sentence production. Therefore, I predicted that the likelihood of omitting a morpheme would be higher in a sentence that was more syntactically complex and/or that contained multiple sources of complexity. Likewise, I predicted that portions of the sentence that were planned or produced later would be more likely to contain speech errors than earlier portions of the sentence because of trade-off effects between accuracy and efficiency. Once speaking has begun, if there is no obvious place to pause to formulate the rest of the sentence, then the pressure to speak-in combination with the increased processing load of maintaining the unuttered portions of the first clause in memory while continuing to plan the second clause of the sentencemay lead to greater error rates. However, this is not to say that length is the driving factor in production errors. Rather, based on prior work (de Jong, 1999; Pizzioli & Schelstraete, 2008) , I argue that it is the production operations-such as planning multiple clauses or retrieving additional argumentsthat drive the resource demands. To verify this, a length manipulation was added to half of the intransitive verbs to control for any effects of utterance length . With this in mind, the odds of including a correct tense marker should decline with each additional source of complexity for all children. What should differ across groups are the initial levels of accuracy and the rate of decline in accuracy as the number of sources of complexity increase. Because younger children have had less experience with and exposure to complex sentences and are generally less proficient at using morphology than older children, I predicted that younger TD children would be less likely to produce accurate past tense markers in all sentences as compared with their older TD peers but that the rate of change in accuracy would be similar.
Given the hypothesis that children with SLI experience working memory/processing capacity deficits (e.g., Ellis Miller et al., 2001 ; but see Leonard, Ellis Weismer, et al., 2007 , for evidence that these are not interchangeable concepts), I predicted that these children would be more sensitive to the accumulation of complexity within a sentence than their TD peers. That is, children with SLI should be less likely to produce a tense or agreement marker than age-matched children for all sentence type and verb transitivity combinations. The odds of the children with SLI producing a past tense form might be expected to be comparable to those of a child matched on MLU when the task demands were low, given the limited experience of younger children and the limited tense proficiency of children with SLI. However, as the task demands increased, the odds of a correct production were expected to decline more rapidly for children with SLI than for either of the two comparison groups, considering that the children with SLI were hypothesized to be more sensitive to the increased task demands than their TD peers, regardless of age.
Method

Participants
All research reported in the paragraphs that follow was completed in accordance with the ethical guidelines for human subjects research as described in the Belmont Report (Harms, 1979) and required by the National Institutes of Health and the Institutional Review Board at the University of Iowa. Fourteen children with SLI (5;0-8;1 [years;months]) and 24 TD children participated in this study. The TD children were divided into two groups: 13 of the TD children (designated as the AGE group) were matched within 3 months of age to a child with SLI; 11 of the TD children (designated as the MLU group) were 4-year-olds who were matched within 5 raw score points on the Expressive Vocabulary Test (EVT; Williams, 1997) and within 0.35 words on MLU in a 100-utterance language sample to a child with SLI.
MLU was deemed an appropriate matching criterion because utterance-length restrictions may have a particularly strong influence on the production of twoclause sentences. Although MLU is not a valid measure of syntactic complexity for clinical purposes at this age (Scarborough, Rescorla, Tager-Flusberg, Fowler, & Sudhalter, 1991) , the inclusion of a younger MLU-matched control group helps rule out absolute utterance-length restrictions as a reason for low performance. Following previous work (Owen & Leonard, 2006) , the two groups were also matched on EVT scores because expressive vocabulary may be related to the ability to use verbs flexibly in a variety of syntactic frames. I did not directly match children on morphological skill level, but post hoc tests show that the groups do not differ in this respect, either.
The children in the SLI group met at least two of the following four selection criteria. These criteria were selected because of the psychometric strength of each measure as a means of identifying children with SLI rather than from a theoretically motivated position about the construct of SLI. Criterion 1. Child is currently enrolled in speech, language, or reading intervention (or is enrolled in therapy during the prior academic year if seen during the summer), per parent report.
Criterion 2. Child scored below the 10th percentile on the Structured Photographic Expressive Language Test-II (SPELT-II; Werner & Kresheck, 1974) . The SPELT-II was used because of its high sensitivity and specificity in identifying children with SLI, particularly between ages 5 and 7 years (Plante & Vance, 1994) .
Criterion 3. Child obtained a composite standard score at or below 85 on the Test of Narrative Language (TNL; Gillam & Pearson, 2004) , a measure of 5-to 10-year-old children's ability to use and understand discourse-level language. The TNL was included as a diagnostic criterion because it shows good sensitivity and specificity. Using a standard score (SS) cutoff of 85, the TNL has yielded a mean difference score between TD and SLI children of more than 1.5 SD in previous validation studies, and it has been validated for children older than age 7 years (Spaulding, Plante, & Farinella, 2006) . Criterion 4. Child scored below a standard score of 7 on the Nonword Repetition (NWR) subtest of the NEPSY (Korkman, Kirk, & Kemp, 1998) . All of the NEPSY subtests have a mean of 10 and an SD of 3. Nonword repetition accuracy is a persistent deficit for children with SLI, even after grammatical impairments appear to have been resolved (Stothard, Snowling, Bishop, Chipchase, & Kaplan, 1998) and is considered a clinical marker for SLI (Oetting & Cleveland, 2006) . Current recommendations are that NWR be used in combination with another measure or in combination with clinical judgment because children without SLI can also show deficits in NWR. Table 1 provides information about how each child qualified for inclusion in the SLI group. In addition to the previously described measures, the Peabody Picture Vocabulary Test-III (PPVT-III; Dunn & Dunn, 1997) and the EVT (Williams, 1997) were administered to document the children's single-word vocabulary skills, and a 100-utterance language sample was collected over the course of the diagnostic and experimental visits with each child for use in MLU matching (see Table 2 ).
All TD children had no history of speech, language, or reading therapy and scored at or above the typical range on all of the speech and language measures. The MLU group was not administered the TNL or NWR subtest because normative data are not available for children under age 5;0 for these assessments. Table 2 shows the mean scores obtained by each group of children on each of these measures, along with other demographic information. Results of t tests showed that the children with SLI did not differ from the AGE group in age in months, t(26) = 0.04, p = .97, or from the MLU group on MLU in words, t(24) = 0.46, p = .65, on raw EVT score, t(24) = 0.42, p = .68, or on percent correct on the SPELT, t(24) = 0.99, p = .33, using criteria recommended by Mervis and Klein-Tasman (2004) .
All children met the conventional criteria for participation in a study on SLI. Each child passed a hearing screening at 25 dB HL for each ear at 500, 1000, 2000, and 4000 Hz, and obtained a standard score above 83 on the Matrices subtest of the Kaufman Brief Intelligence Test-2 (KBIT-2; Kaufman & Kaufman, 2004) . According to parent report, no child had a history of frank neurological impairment or a previous diagnosis of autism or pervasive developmental disorder. To ensure that utterances as long as the experimental targets were within the capabilities of all participants, the mean length of the five longest utterances in a representative language sample (MLU5) was equal to or greater than eight words for each individual.
Stimuli
Three different types of sentences were chosen as stimuli: (a) two coordinated clauses (e.g., Ernie hopped and Elmo kicked the ball); (b) a main clause and a temporal clause (e.g., The aliens whistled when Minnie kicked the ball); and (c) a main clause and a complement clause (e.g., Ratty guessed that Elmo kicked the ball). These sentence types were chosen because they form a continuum from completely optional and independently planned clauses (coordinated clauses) to clauses in which one serves as an obligatory argument to the other and are presumed to be planned together by adult speakers (complement clauses). Temporal adverbial clauses using when generally provide information about a foregrounded event set against a background event (e.g., she carries an umbrella when it rains) or about two events that are causally related (e.g., she fell down when he tripped her). Thus, the events being described are more related than the coordinated clauses, but the temporal clause is not obligatory as with the complement clause structures. Thirty-six items were constructed for each sentence type.
So that all three conditions were as similar as possible, all of the sentences consisted of a main clause made up of a subject and a verb followed by another finite clause. The first clause of the coordinate and temporal conditions always involved a regular intransitive verb. The 36 verbs used in the first clauses of the coordinate and temporal conditions were identical. 1 Because the same verbs could not be used in the first clause of the complement condition, the first clause of this condition used 10 mental verbs ( guess, think, believe) or communication verbs (answer, say) found in the vocabulary of first-grade children (Moe, Hopkins, & Rush, 1982) . These verbs also all occur in the input to children found in the Child Language Data Exchange System (CHILDES; MacWhinney, 2000) database, with a median frequency of approximately 541 instances of the stem and inflected forms (range goes from 18 instances of discover to 16,208 instances of know). The verbs know and guess occurred six times; all other main mental/communication verbs were used three times each. Three of these verbs were irregular, and seven were regular.
The second clause for all three sentence types was systematically varied to manipulate the number of arguments present as a second source of complexity within the sentence. One third of the sentences for each sentence type included transitive verbs (12 items), and twothirds included intransitive verbs (24 items). Of the intransitive verbs, half for each sentence type were elicited in scenarios designed to elicit an intransitive verb plus an adverb or prepositional phrase (e.g., jumped quickly, climbed over the slide; 12 items), and half were in scenarios designed to elicit an intransitive verb alone (12 items). This served as a control to determine whether sentence length or transitivity was the primary source of complexity. Half of the second clauses for each type of sentence used a regular past tense verb (18 items, six per transitivity manipulation), and half of each sentence type used an irregular past tense verb as the target verb. Regular and irregular verbs and verb transitivity types were distributed evenly throughout the list of each sentence type. Table 3 contains sample sentences, and the Appendix contains a complete listing of verbs.
Procedure
For each sentence type, children watched a short elicitation scenario, and then a question prompt was posed. Complete examples for each sentence type can be found in the Appendix. The experimenter provided the first word of the first clause and encouraged the child to complete the rest of the sentence. To reduce memory demands, toys and props used in the elicitation scenarios 1 There is one exception to this statement: Following piloting, the item giggle was changed to laugh because children tended to switch these verbs. This change did not occur in the coordinate condition, and thus, items were elicited using the verb giggle. Computed from spontaneous language samples taken at the time of the experiment. Owen: Production Processes and Complex Syntax remained in view of the children while they answered. If a child did not respond or provided an incomplete response (e.g., a simple sentence, only the second clause, or only a noun), the examiner first prompted by asking the child to say the whole sentence. If a child subsequently produced an adequate response, this response was scored. If the child still did not produce a full response, the examiner provided the first clause of the sentence and asked the child to complete the second clause to encourage the child's participation in the experiment. These truncated responses were elicited and coded but are not included in the responses reported in the sections that follow because I could not be sure of the child's representation of the sentence as one or two clauses.
Presentation was blocked by sentence type to encourage children to use the target sentence types. The order of presentation of the blocks was counterbalanced. In general, all items from a block were administered in one visit; however, blocks could be broken in half to accommodate fatigue or inattention on the part of the child. If a block was divided, the child's participation was extended by one visit so that two different sentence types were not administered on the same day.
Response coding. The experimenters made a written record of the child's responses during the task. All responses were also audiorecorded and transcribed, using the online written record as a guide. Responses were coded for the number of clauses in the response; type of morphological marking on the verb (simple past, past progressive, omitted, other); accuracy of the past tense marking in both clauses (correct, incorrect, over-regularized); and inclusion of the verb complement (transitive verbs) or modifiers (intransitive verbs) in the second clause. Children's responses sometimes differed from the intended target, so responses are reported in terms of percent accuracy based on the child's actual response, not the intended responses. The response rate for two-clause sentences of each type is reported in Table 4 and is discussed in the first portion of the Results section. Two-clause responses were defined as those in which a child produced The aliens sailed when Magenta broke the chair.
Ratty imagined (that) Simba bit the girl.
Note. Reg = regular; Irreg = irregular. a verb in both the first and second clause and used a distinct subject in the second clause.
Reliability. Three transcripts from each group were retranscribed by an independent coder, and transcription reliability was computed for word-level accuracy (M = 90%; range = 75%-100%) and for tense marking (M = 93%; range = 81%-100%). These same transcripts were recoded by a third independent coder on all of the relevant dependent variables. Reliability for coding was approximately 97% for all relevant variables (e.g., number of clauses in response, tense coding for first and second clause, use of a verb complement or modifier) with the exception of determining the number of clauses produced in the complement clause condition, for which reliability was 80% (range = 24%-100%). Discussion with the coders demonstrated that misapplication of the criteria for two-clause responses in the complement clause condition was responsible for the main discrepancies that were driving the poor reliability. Two response types should have been scored as one-clause responses (and, thus, were excluded from future analysis): (a) responses in which the examiner prompted the child with the first verb but the child provided all other information (e.g., Examiner says, "Ratty guessedI", and child responds, "I that Simba wore a hat"), and (b) responses in which the child responded only with the name of one of the characters (e.g., Ratty guessed Simba). In addition, one response type should have been scored as two clauses (e.g., Ratty guessed Zebra playing). All 1,368 responses to the complement clause condition were recoded using consensus scoring, and disagreements for all except three items were satisfactorily resolved. These three items were excluded from subsequent analyses. Response coding was rechecked for accurate application of the rules when data were entered into a spreadsheet for further analysis.
Data Analysis: Rationale for Multilevel Logistic Regression
Multilevel logistic regression was used for exploring the data. This method offers several advantages over analysis of variance (ANOVA) in terms of maximizing data retention and understanding sources of variance (Baayen, Davidson, & Bates, 2008; Dixon, 2008; Jaeger, 2008; Quene & van den Bergh, 2008) . Specifically, the approach allowed us to include each child's response to each item as a separate data point and avoid setting a minimum number of responses per child in each condition (Quene & van den Bergh, 2008) . Unlike a mixed model (repeated measures) ANOVA, a completely balanced design is not necessary, and the model accounts for unbalanced designs by treating instances where there are fewer observations as less reliable (Quené & van den Bergh, 2008) . A third advantage to this approach is that item and subject effects are modeled simultaneously. Uncontrolled factors such as verb frequency, the phonological composition of the verb, and the likelihood of an individual subject producing a correct item are thus taken into account within the model (Jaeger, 2008) . Finally, by modeling the results logistically, the model treats changes between extreme points as more important than changes near those points (Jaeger, 2008) , which is expected if the underlying process is a probabilistic one. This is more appropriate than computing a pseudocontinuous result (percent accuracy) from noncontinuous underlying data and attempting to apply statistics appropriate to continuous measures.
2
Results
Analysis 1: Scorable Responses and Data Retention
Approximately 15% of the responses were unanalyzable for one reason or another, with production of oneclause responses being the primary source of exclusion.
3
With this in mind, I first examined the data to determine if all three groups of children were equally likely to produce two-clause (scorable) responses for the three sentence types under consideration. Of a potential 4,104 possible responses, 3,994 items were available for this analysis (3 Conditions × 36 Items × 38 Subjects). Approximately 3% of the responses were excluded from all analyses because the number of clauses could not be determined because of unintelligible, off-topic, or otherwise unanalyzable responses on the part of the child. The average number of responses produced by children for each group in each condition is shown in Table 4 . A mixed model regression fitted to a binomial logistic model was completed, with participant, first-clause verb, and secondclause verb treated as untested random factors, and sentence type (Coordinate, Temporal, Complement) and group (AGE, SLI, MLU) tested as fixed factors. The AGE group and coordinate clause types were set as the reference groups because these allow for the most logical "baseline" comparisons.
The model coefficients are shown in Table 5 . Table 6 shows the predicted probability and predicted odds of producing the target response for each group and condition. If I interpret the results for each individual factor, I can see that there are disparities across groups and 2 For readers familiar with hierarchical linear modeling (HLM), both HLM and multilevel regression are based on similar underlying mathematical techniques. Multilevel logistic regression is one way of representing these concepts, which are common to a variety of analysis approaches. 3 It is worth noting that the data retention in this study is comparable to other studies eliciting complex sentences in children from ages 3 to 9 years (Donaldson, Reid, & Murray, 2007; Eisenberg, 2004; Marinellie, 2004) . Depending on the elicitation context, the age of the children, and the target forms, experimenters tend not to elicit target two-clause responses for around half of the items presented to the children. Thus, the results that I observed in the complement clause condition are not unusual or unexpected for this area of work.
conditions. For instance, the AGE group is more likely than both the MLU and SLI groups to produce a twoclause response in the coordinate and temporal conditions, but all groups are highly likely to produce the targets. The complement clause condition seems to be where the majority of the nontarget responses occurred, and there were many fewer target responses for both the SLI-and MLU-matched groups than for the AGE group. Similar concerns arise when I consider the production of particular verb argument structures within each sentence type. As can be seen in Table 7 , only six MLU children produced five or more scorable utterances in the transitive/complement condition. Similar difficulties were observed in the intransitive + lengthener condition. Thus, longer utterance targets were less likely to result in scorable responses, particularly for the two groups with lower language abilities.
The discrepancies in rate of production across groups raise questions about the selection of TD control groups. Recall that age-matched children are often included for two reasons. First, age-matched children provide a clinical reference sample. Children are generally judged to be impaired in a clinical setting relative to their age level rather than relative to some other scale such as MLU or vocabulary size. Second, age-matched groups are included to ensure that the task is appropriate for children of this age. Clearly, TD 6-and 7-year-olds can complete this task appropriately. The MLU group was included to rule out utterance-length restrictions and limitations due to general expressive vocabulary skills as reasons for any difficulties observed in the SLI group. Given the difficulty that both the younger children and children with SLI had with the complement clause condition, one cannot completely rule this out. However, all three groups of children were capable of producing the temporal and coordinate responses, which were comparable in length and vocabulary frequency to the complement clause condition.
These results are not surprising: I expected the agematched group to be generally more proficient than either of the two comparison groups and the coordinate clause condition to be the easiest condition. However, the implication for future analyses is that there are more data points from the age-matched group, which should lead to more reliable parameter estimates in the final model Note. Odds close to 1 indicate that there was an equal likelihood of producing or not producing a two-clause response, and, thus, high odds reflect a high likelihood of producing the targets. As the probabilities approach 0 or 1, the odds become much more extreme such that a small change in the probability of producing a two-clause response near the extreme points of the scale leads to greater changes in odds than a change of similar magnitude in the middle of the scale.
for this group. This is especially true in the complement condition, which is the condition in which I see the greatest discrepancies across groups, and this should make it more difficult to find differences between the groups in this condition. Future analyses should be interpreted with these caveats in mind.
Analysis 2: Effects of Linguistic Complexity
Sentence type and clause location. I restricted analyses to the accuracy of past tense use for two-clause responses only. The production of any overt form of past tense-including the use of past auxiliaries within past progressive responses and over-regularized forms of the simple past-was the outcome variable. This method of scoring is consistent with the idea that children with SLI have particular difficulty with finiteness (Rice, Wexler, Marquis, & Herschberger, 2000) .
To test the role of sentence complexity and clause location on past tense production, a binomial logistic regression was fit, with Subject (38 individuals), FirstClause Verb (47 types), 4 and Second-Clause Verb (36 types) as random factors and Diagnostic Group (SLI, MLU, AGE), Clause Location (first, second), and Sentence Type (coordinate, temporal, and complement) as fixed factors. Percent correct use and standard deviations are shown in Table 8 . Because of the particular hypotheses about the accumulation of difficulty with increasing complexity and with serial order, all three-way interactions were included in the model, allowing us to assess the way that diagnostic group, sentence type, and clause location affected each other. The log-likelihood values associated with the model employing three-way interactions was compared to simpler models using a c 2 test for goodness of fit, and it was found that the full model was a better fit for the data than any of the alternative reduced models ( ps < .0001). This suggests that the more complex model is justified and that the three groups of children responded differently to the combination of clause location and sentence type. The model is shown in Table 9 , with age and coordinate clause as the reference group. The predicted probabilities and odds are available in Table 10 .
Visual presentation of the model, as shown in Figure 1 , eases the interpretation of the results, given that comparison across three groups and three conditions is mathematically complex. Typically, for models with multiple categorical predictors, the model is rerun, reference variable(s) are reshifted, and then the model is reinterpreted. Note that the underlying model does not change, but direct comparisons between groups become more readily observable (Jaccard, 2001 ). All three groups were highly likely to produce past tense in the first clauses of the coordinate and complement conditions. The SLI group was less likely to produce a past tense marker in the first clauses than the age-or MLU-matched groups (Coordinate SLI/AGE odds ratio [OR] = 0.56; MLU/SLI OR = 0.29; Complement SLI/AGE OR = 0.51, SLI/MLU OR = 0.12). There appear to be differences between the AGE and MLU groups if one inspects the ORs (Coordinate AGE/MLU OR = 0.52; Complement AGE/MLU OR = 0.23). However, these differences were not meaningful in terms of the model, which relies on log odds to more accurately capture the dichotomous nature of the outcome variable (Coordinate, p = .21; Complement, p = .24).
In the coordinate condition, the two TD groups maintained a comparable level of accuracy in the second clause as compared with the first (AGE OR = 1.1; MLU OR = 1.4), but the SLI group showed a significant decline (OR = 1.9) in accuracy for the same comparison. In the complement clause condition, all three groups showed a decline in the likelihood of producing a past tense marker in the second clause of the complement clause condition. This drop was especially pronounced for the MLU group (OR = 80.26), with this being the condition in which children were least likely to produce a past tense marker across all conditions and groups. The SLI group demonstrated a noticeable decline from the first to the second clause (OR = 3.68). Although it attained significance, the drop was much smaller for the AGE group (OR = 1.38) for the same comparison.
The temporal condition generally showed the opposite pattern as that of the other two conditions in that the first clause was less accurate than the second clause for all three groups. Whereas group differences were most observable in the second clause for the coordinate and complement clause conditions, group differences were most pronounced in the first clause of the temporal condition. This is reflected in the Group × Sentence Type interaction in the model, with the SLI group being equally likely to produce or not produce a past tense marker. This can be compared to the MLU and AGE groups, who were 2 and 7.5 times as likely to produce a past tense marker than not, respectively.
Effects of transitivity and length. I also considered whether the number of arguments in the second clause influenced the likelihood of producing an overt past tense form. Table 7 reports the accuracy of children's productions in each condition. A binomial logistic regression was fit, with Subject (38 individuals), Second-Clause Verb (36 types), and Sentence Type (3 types) as random factors and Diagnostic Group (SLI, MLU, AGE) and Transitivity (Transitive, Intransitive-Short, IntransitiveLong) as fixed factors. This model did not predict the production of past tense more accurately than the model that only included diagnostic group alone, c 2 (6, N = 3,365) = 6.9156, p = .32. 5 These results suggest that the number of arguments in the second clause did not influence past tense production in a measurable way.
Discussion
I was interested in using the likelihood of producing past tense morphemes as a means of determining whether children were vulnerable to increased processing load in sentence production from a variety of sources at the verb, clause, and sentence levels. Grounding our work in a processing capacity perspective on grammatical errors, I proposed that (a) sentences that were complex would be more difficult than compound sentences, (b) later clauses would be more difficult than earlier clauses within each sentence, and (c) an increased number of arguments would also add difficulty to the sentences. I observed that complex sentences did have more errors than compound sentences. Our predictions with regard to clause order held for the complement clause sentences, in which the first clause was more accurate than the second clause, but were not supported by the temporal adverbial sentences, a point to which I return in the paragraphs that follow. The predictions with regard to argument structure influences were not supported in any of the three groups.
I also predicted that children with SLI would be more vulnerable to the accumulation of difficult elements than either of the two groups of TD children. This prediction was not directly supported. Although the children with SLI did start lower than the TD children on all Note. Correct use included the use of simple past, over-regularizations, and past progressive forms. The mean number of clauses produced by individual children from each group for each condition can be found in the "Total" columns in Table 4 .
5
Similar results were obtained when sentence type was treated as a fixed factor, and the full model, including transitivity/ length, was compared to a reduced model that included Diagnostic Group and Sentence Type as fixed factors, c 2 (6, N = 3,365) = 5.3707, p = .49.
three sentence types, their pattern of performance looked more like a depressed version of that of their agematched peers rather than a unique response profile that demonstrated more rapid declines in accuracy as linguistic complexity increased. In contrast, the MLUmatched group showed a pattern of performance on the complement clause structures that was more consistent with accumulating complexity. Taken together, our results suggest that morpheme production is indeed affected by complexity on at least two levels-sentence type and clause position-in all three groups of children, albeit to differing degrees. This adds to a body of evidence showing that children with SLI, similar to their peers, are sensitive to factors that increase processing demands, ranging from low phonotactic probability to increased syntactic complexity. The fact that the MLU and SLI groups have different response profiles despite being wellmatched reinforces the observation made by Mervis and Klein-Tasman (2004) that children may obtain similar results on standardized tests via different means and may be using different processes in their responses to the linguistic variables under examination. It also raises questions about the interaction between linguistic knowledge and processing capacity and how these interactions change over developmental time.
Study Limitations
Before I discuss each of these predictions in greater detail, three limitations of the study should be considered.
First the number of responses varied considerably across groups and sentence types. Children with SLI and their MLU-matched peers were much less likely than the agematched children to produce two-clause responses in the complement clause condition. Although the rate of production is consistent with previous work (Donaldson et al., 2007; Marinellie, 2004) and I chose a method of analysis that accommodates such variability, this means that the confidence intervals surrounding the estimates in the regression model are likely to be larger-and under those Note. The information shown here corresponds to the model in Table 9 . Odds close to 1.0 indicate that marking past was as likely as not marking past. Odds ratios can serve as the effect size measure for comparing results under different conditions for naturally dichotomous variables (Chinn, 2000) . When the two events differ only in one way, the computation is simple: The odds of one event occuring under certain conditions (e.g., Clause 1 of the Coordinate condition by children with SLI) are divided by the odds of the event occuring under other conditions (e.g., Clause 2 of the Coordinate condition by children with SLI): 4.98/2.65 = 1.87. In other words, children with SLI are nearly twice as likely to produce past tense in Clause 1 as in Clause 2. The MLU-matched group is about 1.5 times more likely to produce a past tense form in Clause 1 of the coordinate condition than in Clause 2 (17.17/12.1 = 1.41), and the age-matched group is nearly equally likely to produce a past tense form under each condition (8.96/8.11 = 1.10) . When the comparison is made across more than one variable (e.g., both group and condition change), then the computation becomes more mathematically complex (see Jaccard, 2001 ). Figure 1 . The likelihood of producing a past tense form as predicted by the model shown in Table 9 . The panel on the left shows predicted probabilities for the first clause of each condition, and the panel on the right shows predicted probabilities for the second clause. MLU = younger typically developing (TD) children matched to SLI group on mean length of utterance; AGE = TD children matched to children with specific language impairment (SLI) on age; SLI = children with specific language impairment.
circumstances, it may be difficult to observe differences across groups/conditions. Nonetheless, the magnitude of the observed differences was sufficiently large that significant differences were obtained. Thus, one can consider the estimates to be conservative estimates of what one would see had there been more observations contributing to the regression model.
The second caveat is a similar one with regard to the production of transitive verbs in the complement condition. Again, there was great variability associated with the likelihood that children would produce the targets, and this could have influenced our ability to observe differences, particularly with regard to the predictions about the accumulation of difficulty. Unlike the sentence-level comparisons, one cannot simply dismiss this variability by pointing to observed differences because transitivity had no effect on the likelihood of producing past tense. However, two considerations may allow us to infer that this is a real "null" finding rather than an artifact resulting from too few observations: First, if I remove the complement clause condition and only examine the temporal and coordinate conditions in which children more stably produced the targets across all three elicitation conditions, I see that verb transitivity still does not assist in predicting past tense production over and above group membership, c 2 (6, N = 3,365) = 4.326, p = .63, suggesting that the lack of differences does not stem wholly from an unbalanced design. Second, and perhaps more convincingly, in their work with younger children, Grela and Leonard (2000) found significant differences only between intransitive and ditransitive conditions. Possibly, the difference between intransitives and transitives is not sufficiently large to allow the observation of processing load changes in an offline production task. In work on French with children of a similar age as those in our study, researchers indeed have found differences between transitive and intransitive verbs in the area of article agreement, but only for sentences with adjectives added in to increase length (Pizzioli & Schelstraete, 2008) . More fine-grained measures using reaction time or eye tracking as a component of the production task might demonstrate differences that are not observable here (see Lee & Thompson, 2008 , on the use of eye tracking in production tasks with adults with agrammatism) in much the same way that eye tracking demonstrates differences in comprehension that are not observable via pointing only (Eberhard, Spivey-Knowlton, Sedivy, & Tanenhaus, 1995) .
Finally, it is possible that the children's familiarity with the vocabulary items may have influenced the likelihood of children producing the target response types or of using an overt past tense marker in their responses, particularly for the younger MLU-matched group. The target verbs were selected from the book The Vocabulary of First-Grade Children (Moe et al., 1982) ; TD first-graders are, on average, 2 years older than the children in the MLU group and may have more robust vocabulary skills than the SLI group. Indeed, I cannot rule out limited experience with some of the verbs considering I did not directly assess these children's familiarity with the target verbs. However, I can examine how verbs were matched across conditions and the frequency of the verbs chosen. Recall that the verbs used in the first clauses of the coordinate and temporal conditions were identical. Thus, any differences across conditions due to verb familiarity alone should be reflected in both conditions. Instead, I observed that the productions in the first clause of the temporal condition were less accurate than those of the coordinate and complement conditions. Likewise, the verbs employed in the second clauses for all three conditions were identical, and thus differences across conditions should not be attributable to this factor. The one place where the conditions were not matched on verbs was in the first clause of the complement clause condition. Because of the need for complement-taking verbs, the 10 verbs used here were different than the other first-clause verbs and were generally more frequent than the verbs used in the other two conditions, t(46) = 1.95, p = .06. However, higher frequency verbs in the main clause of the complement clause condition work against the predicted and observed findings that the complement clause condition would be the most difficult sentence type. Thus, this does not seem to be an area of concern with regard to the observed results.
Predictions About Sentence Type and Clause Location
In general, our predictions with regard to sentence type and clause location held for the complement and coordinate conditions. Children had greater difficulty with past tense forms in the complement clause condition than in the coordinate condition. This was primarily related to differences of accuracy in the second clauses: The first and second clause of the coordinate condition and the first clause of the complement condition were relatively comparable, whereas the second clause of the complement condition was significantly worse. This supports the idea put forth by Holmes (1988) that the complement clause is planned simultaneously with the main clause of a sentence, whereas the coordinate clause is planned sequentially, extending the findings from adults to children. Sequential planning would lead to fewer words/ smaller units being retrieved and held in working memory and, thus, should reduce errors associated with selecting the appropriate morphemes. It is worth remembering that the complement and coordinate sentence types had the same number of nouns, verbs, and inflections, so it is not the total content that is influencing accuracy but, rather, the structure of the sentence and the way those nouns and verbs are related to each other.
Early acquired forms, such as coordinated clauses, were produced with great efficiency by all three groups of children. It is not clear if this is because they are well practiced or because they are less complex (or both). Nonetheless, this increased efficiency makes it difficult to observe changes in processing demands associated with sentence production via accuracy measures in simpler sentence types because children may demonstrate ceiling-level performance very early. Although complement clauses occur relatively early in children's speech as frozen forms or unanalyzed discourse markers, data on complement clauses analyzed within a construction grammar framework suggest that these structures are actually acquired much later (Diessel, 2004; Kidd, Lieven, & Tomasello, 2006) . These later acquired forms appear to make sufficient demands that morphological errors are indeed observable and, thus, may be a tool that can be used to examine morphological production in older children when online tools are not available.
The temporal clause productions did not follow my initial predictions, in that the first clause was less accurate than the first clauses of the other conditions and was less accurate than the second clause of the temporal condition. Perhaps it is more common to start sentences with the temporal adverbial clause (e.g., when Ernie jumped, Elmo laughed) than the opposite clause location (e.g., Elmo laughed when Ernie jumped) and, thus, children had difficulty due to the unusual clause order. A corpus analysis examining adult use of British English found that the order of main and adverbial clauses was influenced by the temporal order of the events (simultaneous/sequential) and the nature of the adverbial clause (temporal/causal) along with the length of the adverbial clause (Diessel, 2008 ). An elicitation study that varied the timing of events and the semantics of the word when would be required to confirm this explanation. A second possibility is that temporal adverbial clauses function like the addition of adverbs to simple past sentences. Krantz and Leonard (2007) demonstrated that children with SLI and their MLU-matched peers were less likely to mark tense when a time adverb was present in the sentence. A similar process in which children perceive that tense/time has already been encoded may also be occurring here. In our case, the entire adverbial clause may be taking the place of words such as just and already and influencing the likelihood of marking tense in the sentence. Elicitation of sentences with both temporal and nontemporal adverbial clauses would provide relevant evidence and allow us to disambiguate frequentist-based accounts and accounts related to the encoding of temporal information. Given that adverbial clauses are common in academic texts (Loban, 1976) and their appropriate use may be necessary for academic success, this is clearly an area worthy of further investigation.
Taken together, these results suggest that the particular linguistic structure employed in a task may influence accuracy of elements sometimes thought of as being separable units. Even as I acknowledge the ways that phonological form, lexical frequency, or familiarity with a concept may influence the use of language at the word level, these results highlight a need for similar attention at the phrase, sentence, and discourse level-not only with children with SLI but also with adults and TD children.
Predictions About Group Performance
Turning my attention to the performance of the three groups of children on these sentence types, I see that the age-matched children showed very few differences across conditions and clause locations. These observed differences seem to be related to increasing clausal complexity or clause location as described previously, but recall that factors such as length and transitivity were not influential. Processing demands associated with particular linguistic structures continue to affect production, even for children who are very proficient language users.
The profile of the MLU group in the second clauses exemplifies the accumulation of complexity that I had predicted for the SLI group. For "easy" things, such as the first clause of the coordinate and complement conditions and the second clause of the coordinate condition, they performed similarly to the AGE group. As things became more difficult, there were greater declines in the likelihood of including the target morphological forms. Thus, in the second clauses, the children performed worse in the temporal condition than in the coordinate condition and worse in the complement condition than in the temporal condition. Indeed, on the second clause of the complement condition, they showed a precipitous drop in accuracy and were by far the least accurate of the three groups of children examined.
A variety of explanations for this finding come to mind. The MLU group was younger than either of the two comparison groups, but they are well matched on both expressive vocabulary scores and utterance length to the SLI group. One possibility is that despite being well matched on language abilities, the MLU group had slower processing speed or poorer working memory abilities than the SLI group. Unfortunately, I did not collect NWR scores on the MLU group because the NEPSY is only normed to age 5 years. Thus, I cannot directly test this hypothesis with this data set. Future work incorporating both verbal and nonverbal measures of working memory would help elucidate this possibility. Another possibility is that surface characteristics of language, such as MLU or raw scores on a standardized measure, do not accurately reflect depth of knowledge/experience with a syntactic form and that these children differed in linguistic abilities from those in the other two groups in ways that are not captured by our matching variables. Further exploration of factors that support sentence production processes in TD children is clearly necessary, as is work on how these processes undergo developmental change. It is obvious that children do not simply become more accurate across the board as they get older, but instead, use of morphology improves faster in some areas than in others.
The changes in second-clause accuracy observed in the SLI group as compared with the age-matched group were proportional across the three conditions. Thus, although complexity does seem to influence the productions of children with SLI, it is not cumulative in the way that I expected. Although it is possible that I did not observe an accumulation of difficulty due to the limited number of productions of transitive and intransitive + lengthener targets, I also did not observe increasingly large declines in accuracy across clause locations, an area in which sufficient responses were obtained. The observed pattern of results is consistent with the results from studies testing the idea that children with SLI are impaired due to slower processing speed within the generalized slowing hypothesis. These studies have shown that children with SLI have proportionally but not exponentially slower linguistic and nonlinguistic processing (Miller et al., 2001) , a result that is borne out by the finding that the children with SLI have a uniformly lower pattern of results than the age-matched children. It has recently been argued that verbal working memory deficits, rather than processing speed, are considered to be a factor that is separable from processing speed and that makes a greater contribution to the observed deficits (Leonard, Ellis Weismer, et al., 2007) . Working memory could be implicated if one assumes that the availability of lexical items, fluency with the particular syntactic frame, or rehearsal of sentence elements affects processing demands. Indeed, MacDonald and Christiansen (2002) argue that knowledge is not separable from speed of processing/ working memory. Further work is required to distinguish between these perspectives within a processing deficit approach to SLI.
Although this study was framed within a processing perspective, others have argued that the difficulties children with SLI face in the use of tense and agreement are related to an underlying linguistic deficit. The UCC account argues that children with SLI experience a protracted maturational period in which a grammatical constraint prevents them from checking more than one uninterpretable grammatical feature within a clause (Wexler, 1998) . This constraint leads to difficulty with tense and agreement and the omission of tense-related morphemes. Likewise, the RDDR hypothesis (van der Lely & Battell, 2003) proposes that children with SLI have difficulty with movement, which in turn limits their ability to construct utterances that require feature checking, noncanonical word order, or grammatical movement. Both of these propose a difficulty with the way that tense is represented in the grammar rather than with the provision of tense and agreement morphemes due to processing constraints. Such accounts would predict that children with SLI would have difficulty with tense marking in comparison with TD children, regardless of the level of complexity present in the sentence-predictions that are consistent with the observation that the children with SLI show a generally similar but overall less accurate profile than their age-matched peers.
It is more difficult to explain why children with SLI and their TD counterparts might have difficulty with tense and agreement use in the same sentence but in different locations or across different sentence types from the standpoint of a strictly representational account. If children have difficulty with checking features associated with tense (Wexler, 1998) , why would they be able to do so in one clause or sentence type and not the other? If children have difficulty with movement across long distances (van der Lely & Battell, 2003) , why do they have difficulty with tense marking in sentences where the movement operations are similar? The UCC account, at least, is hypothesized to hold for both TD children and children with SLI, but for different durations.
Future accounts of the deficits observed in children with SLI may need to clearly incorporate evidence that supports both representational-and processing-based approaches to language production. That is, perhaps the data observed here are best accounted for by acknowledging the influences of processing demands on the performance of both the TD children and the children with SLI, while also incorporating representational deficits to account for the generally depressed performance levels of the children with SLI. At the same time, caution should be exercised in saying that the results observed are attributable to a particular developmental or language level, as seen via the surprising findings from the MLU-matched group. One possibility is that different developmental trajectories may lead to similar patterns of results (Karmiloff-Smith, 1998) . For instance, processingbased deficits experienced early on by children with SLI may lead to such entrenched use of particular verb forms that they appear as representational deficits later in development. Similarly, TD children clearly overcome a profile that I believed to be consistent with processing deficits to eventually become proficient language users. Reconciliation of these results with current accounts of typical development and deficits in SLI will require a greater understanding of developmental processes and how change in language use occurs over developmental time.
